Introduction
In the last decade, stakeholder involvement in river management projects has become standard practice in Switzerland and in many European countries. A main reason for this paradigm shift away from purely engineer-based river management are new legal frameworks, such as the Swiss New Waters law (1991) , the European Water Framework (2000) (Directive 2000/60/EC) and the European Union Directive on the Assessment and Management of Floods (Directive 2007/60/EC). These regulations have demanded the involvement of all interested parties in the implementation of new water policies (Borowski et al., 2008) , but have also stipulated that flood management be combined with ecological enhancement measures, which is equivalent to demanding that more room be provided for rivers (Hostmann et al., 2005; Zaugg, 2004; Junker et al., 2007; Buijs, 2009; Johnson and Priest, 2008) . This has extended the complexity, and in particular the ambiguity, of the river management projects to the extent that conflict cannot be avoided when involving local stakeholders (Zaugg, 2004; .
The principle of involving stakeholders in river management has since become widely accepted, yet there is still no clearly defined standard or agreement among experts as to the goals and the form of the stakeholder involvement (Höppner et al., 2010; Junker et al., 2007; Kuhlicke et al., 2011; Irwin, 2006; De Stefano, 2010) . There is no explicit requirement in the EU Water Framework Directive (WFD) for active stakeholder involvement and, in the Public Participation Guidance Document no. 8 of the WFD (CIS, 2003) , the qualitative aspects of such processes, such as co-ownership of the process design or opportunities for learning between stakeholders are mentioned, while goals are omitted. A baseline assessment of the quality of stakeholder involvement in Europe revealed that only a quarter of the countries adequately met such rather basic quality criteria (De Stefano, 2010) . Fiorino (1990) suggested a basic typology of stakeholder involvement rationales or goals, which differentiates between normative, instrumental, and substantial arguments. Normative arguments do not clearly refer to the goal of the involvement process but rather stress the significance of meaningful public participation; instrumental arguments primarily focus on achieving acceptance and support, and substantive arguments concentrate on improving the decision and promoting more extensive social effects, such as trust building or social learning (McDaniels et al., 1999) . A review of risk communication literature and risk communication practice in Europe revealed that practitioners in the field of natural hazard management still mainly pursued instrumental goals, although recent research literature has emphasised the added value of substantive goals, such as social capital building (Leach and Sabatier, 2005) , social learning (Muro and Jeffrey, 2008; Pahl-Wostl et al., 2007) and, more comprehensively, social capacity building (Kuhlicke et al., 2011; Hoeppner et al., 2010) . Social capacity building is becoming more increasingly discussed as a key substantive goal for dealing with the increasing risk of natural hazards (UN/ISDR, 2006) , successfully implementing integrated hazard management (BAPS, 2003) , achieving social resilience against natural hazards (Adger et al., 2005) and, more generally, managing ecosystems sustainably (Leys and Vanclay, 2011) . Social capacities describe the context-related abilities to decide and behave successfully in response to environmental stressors or environmental changes (Kuhlicke and Steinführer, 2010) . In terms of individual stakeholders' social capacities, three categories are differentiated: knowledge capacities, motivational capacities and network capacities (Kuhlicke et al., 2011) .
So far, there is relatively little systematic empirical evidence about the effectiveness of stakeholder involvement in terms of achieving substantial goals in the fields of hazard and natural resource management (Hophmayer-Tokich and Krozer, 2008; Muro and Jeffrey, 2008; Demeritt and Nobert, 2011; Höppner et al., 2012) . One major reason for the lack of univocal evidence on this issue is the methodological difficulty in evaluating the effects of involvement processes. Experimental evaluation approaches suffer from uncertainties in terms of the temporal stability of the findings, interfering influence factors that cannot be controlled in long-term expost evaluations, and sample sizes that are often too small for robust statistical analysis.
There is a general consensus that stakeholder involvement contributes to achieving the instrumental goal of acceptance building: even among the wider (not directly involved) population (Hophmayer-Tokich and Krozer, 2008; Arvai, 2003) . The benefit of stakeholder involvement for achieving substantial goals, however, is controversial and debated. This applies to all three categories of social capacity building.
In terms of knowledge building, dialogic forms of communication have been found to facilitate knowledge exchange and attitude changes (Höppner et al., 2012; Buchecker, 2008; Nobert et al., 2010; Howgate and Kenyon, 2009) . The extent to which stakeholder involvement contributes to knowledge exchange and to the building of shared knowledge is, however, less clear. Recent research literature highlights the important role of participatory processes for social learning (Cundill et al., 2012; Biggs et al., 2011; Pahl-Wostl et al., 2008) , although only a very limited body of evaluation studies on this issue exists, and these expectations have been neither clearly supported nor dismissed (Muro and Jeffrey, 2008) . Whereas some descriptive case studies report a substantial increase of mutual understanding when stakeholders had exchanged their views during participatory processes Borowski et al., 2008) , others observed a hardening, or even a polarisation, of the standpoints (Kolkman et al., 2007; Gray, 1997) . Empirical studies using systematic repeated measurements have, however, provided some evidence that small-scale participatory processes enhance stakeholders' familiarity with others stakeholders' views and increase their consensus for future developments (Garmendia and Stagl, 2010; Buchecker et al., 2010) . Furthermore, Mathevet et al. (2011) found, in a systematic survey study based on a mental model approach, that greater stakeholders' involvement in interactions within a water committee correlated with greater shared understanding of a risk management problem.
In terms of motivational capacities, dialogic and interactive forms of communication have been observed to enable participants' active engagement for risk prevention better than written or verbal communications (Moser, 2010) . Furthermore, stakeholder involvement is assumed to enhance local ownership and increase local sense of responsibility (Butterfoss, 2006; Lachapelle and McCool, 2005) . There is, however, very little empirical evidence that documents the degree to which participatory processes can raise participants' motivation to engage in risk preparedness or even their sense of responsibility for risk prevention. Lachapelle et al. (2005) report a number of successful examples in which participatory planning processes in the US have resulted in shared responsibility for the problem, the process, and the outcome of the process. Similarly, Heeb and Hindenlang (2008) describe how a stakeholder platform on the disputed management of an avalanche protection forest achieved a shared solution. Finally, experimental evaluations of participatory processes have provided some evidence that participatory processes increase stakeholders' motivation to participate in future participatory processes and to collaborate with other stakeholders for sustainable development (Höppner et al., 2007; Buchecker et al., 2010) .
Considerably more research findings, but not necessarily more unambiguous evidence, can be found on the benefit of stakeholder involvement for creating network capacities. Across research fields it is widely expected that stakeholder involvement increases participants' trust (Kasperson et al., 1992; Slovic, 1993) , builds social capital (Abelson et al., 2003; Butterfoss, 2006) , and minimises conflicts (Bouwen and Taillieu, 2004; Joseph et al., 2008) . Beierle and Konisky (2000) found, in an ex-post evaluation study based on document analysis, that participatory planning of environmental projects contributed considerably to conflict resolution between stakeholders in half of the investigated cases, but made a considerable contribution to trust building in only in a third of the investigated cases. Quasi-experimental studies in the context of landscape planning suggest that trust in planning agencies or authorities increases only if the participatory processes are of high quality (Höppner et al., 2007; Buchecker et al., 2010) .
There is also some evidence that stakeholder involvement contributes to other aspects of social capital. An ex-post evaluation of landscape development concepts in Switzerland, which was based on project leaders' assessments, revealed that projects with stronger participatory components contributed to a higher mutual trust and understanding among the participants. Furthermore, the monitoring of watershed partnerships in the U.S. indicated a significant increase of stakeholders' reported mutual understanding and relationship quality during the process, but only after a period of 4 yr of collaboration (Leach et al., 2002) . Finally, Wagner and Fernandez (2009) detected notable decreases of some social capital components -in contrast to the dominant trend of increasing social capital -in their ex-post analysis of eight collaborative resource management projects: in three of the eight projects, mutual trust decreased during the collaborative process. The development of network capacities during involvement processes thus seems to be uncertain and sensitive to context and process conditions. This study, however, assumes that (more) considerable uncertainty of the effects of stakeholder involvements on stakeholders' social capacities generally rests upon methodological limitations of the diverse evaluation methods and that a focus on single effects, particularly when measured with standardised formats, furthermore provides only weak evidence on the relative relevance of this effect. In this project we aimed to elicit the contribution of participatory flood management projects to stakeholders' social capacity building by triangulating the findings of three evaluation studies that were based on different measurement approaches. With this research design, we not only aimed at clarifying the contribution of stakeholder involvement to capacity building but also at differentiating the relative relevance of contributions to the three social capacity categories.
Methods and results

Research design of the study
To achieve our research goals, we have triangulated the findings of three independent evaluation studies on participatory planning processes of river revitalisation projects that we have conducted in recent years and which were based on different evaluation methods. Our study thus involved method and data triangulation (Junker et al., 2007) . Triangulation is a term that was first used in American sociology and was defined by Delzin (1978) as a combination of methodologies in the study of one and the same phenomenon. The use of method triangulation is justified with the fact that one method can often not embrace the full complexity of a research object, and that through the mutual control of the methods, limitations of single methods can be recognised and compensated (Lamnek, 1988, p. 234) . It provides a tool for cross validation (Erzberg and Prein, 1997) , or at least an alternative to validation (Flick, 2002, p. 227) , and it allows the achievement of broader and more profound insights (Lamnek, 1988, p. 234) . The comparability of the evaluation studies was maximised in that they took place within the same legal and discursive context of Swiss river revitalisation and in the same period (2009) (2010) (2011) . Furthermore, in all three evaluation studies, an array of revitalisation projects were included and the effects were considered in an aggregated form. Finally, the effects on all three social capacity categories that are relevant for individual stakeholders and the effects in terms of instrumental goals were addressed in all of the evaluation studies.
In the following, the procedure, methods and results of the three evaluation studies will be presented in turn and will include a short account of the strengths and limitations of the respective method. After the presentation of the single studies, the findings will be compared and synthesised.
Study 1: field-experimental (ex-ante/ex-post)
evaluations of participatory planning processes of river revitalisation projects
Method
This first study evaluated the effects of ongoing participatory projects on river revitalisation according to the research design of field experimental intervention research (e.g. Dwyer et al., 1993; Mosler and Tobias, 2000; Buchecker et al., 2010) . Inherent in this methodology is that participatory processes can be considered to be an intervention aimed at changing attitudes towards environmental issues and related behaviour. We recorded the effect of the intervention using a repeated measurement with two largely identical standardised questionnaires that focused on items addressing stakeholders' reported social capacities, their assessment of characteristics of the involvement process, and their sociodemographic background. This questionnaire was distributed on two occasions in each involvement process: one at the beginning of the process, shortly after an advisory group had been constituted (first wave), and one after about one year of operation and after at least two meetings. Depending on the preference of the project leader we, or the project leader, either posted the questionnaires to the participants or handed them directly to the participants at group meetings.
Case studies
We conducted our field experimental evaluations in six participatory river revitalisation projects . The main criteria for selection of these case studies were that the project was at the beginning of the participatory planning phase and that the project was complex enough to affect a large number of stakeholders. By contacting leaders of the cantonal agencies responsible for water engineering and conducting two expert interviews, we identified seven eligible case studies and contacted the respective project leaders. The project leaders from six of the seven projects expressed willingness to collaborate in the research. The selected projects include three large and three medium-sized river revitalisation projects in four Swiss cantons. In all six case studies, regional stakeholders were involved in an advisory board that was established for each project in the planning process. The level of participation in the involvement processes can be ranked between consultative and collaborative participation (Biggs, 1989; EPA, 2012) because they included the goal of finding consensus solutions, but the room for negotiation conceded by the responsible agencies was rather limited.
Sample
We sent the questionnaires to all stakeholders involved in the advisory boards of the selected projects. These advisory boards consisted of between 6 and 40 people, depending on the size and complexity of the project. Representatives of the local authorities, affected land owners, nature protection organisations, and local fishery were involved in each advisory board, but not all group members attended every meeting and, in many cases, representatives of the involved interest groups were replaced by deputies. As a consequence, the number of participants who answered both questionnaires (N = 28) was considerable lower than the number of respondents in the first (N = 59) and the second waves (N = 92).
Analysis
The data were analysed statistically. To measure the effects of the stakeholder involvement processes, two complementary analyses were conducted. In one analysis the measurement of the effects was based on the comparison between the full datasets of the first and the second measurement waves.
To account for uncertainty in terms of effects of the selfselection of the samples, only the mean values were compared under additional consideration of the standard error. In the second analysis, the effects were measured based on the data of the respondents who had filled in both questionnaires (T1 and T2). The differences between the mean values of the paired variables were tested with a t test and effect sizes between the variables were compared based on the t value.
Strengths and limitations of the evaluation method
The experimental approach allowed a systematic measurement of changes in stakeholders' reported social capacities through their involvement in the participatory process. External influences during the involvement process, with a period of some 12 months, can largely be excluded because no major and relevant natural or political event occurred. A limitation, however, is the small sample size and in particular the low response rate in the second measurement. The underlying self-selection effect has mainly implications on the data quality of the full sample analysis. Naturally, however, the paired sample can also not be considered to be an intact random sample because stakeholders with specific characteristics might have been motivated to fill in the questionnaire a second time. As the analysis of the paired sample is more reliable, this dataset was given priority when relative effects were compared. Another potential shortcoming of the approach is that stakeholders who had invested time in the involvement process may tend to overestimate the benefit of the process (Coglianese, 2001) . Finally, effects measured immediately after stakeholder involvement processes might be influenced by momentary emotions and thus might not be stable over time .
Results of the first study
Knowledge capacities
Three dimensions of the knowledge capacity form of social capacities could be differentiated: knowledge building on the main topic or message of the project, knowledge building in terms of democratic learning or learning about involvement processes, and learning in terms of mutual understanding. Each dimension was measured with several items in both questionnaires. Whereas the repeated measurement of some items allowed us to measure the change of knowledge, some items were conceptualised for a comparison of expected and perceived effects. The knowledge-building dimension was measured with two items in which respondents rated the importance of a list of potential goals (rating 7 goals using a 3-point scale) that thereby captured the two main messages addressed in the stakeholder involvement processes. In all the investigated river revitalisation projects, these two main messages were the necessity of both improving the flood management and combining it with an ecological enhancement of the river.
Respondents reported an increase between T1 and T2 in the perceived importance of improving the naturalness of rivers in both the analysis of the full sample (Table 1 ) and the paired sample (Table 2) . Their perceived importance of flood prevention, however, slightly decreased in both sample analyses. We can therefore observe that the perceived importance of the two goals of river revitalisation converged.
Democratic learning was measured with two items referring to the respondents' belief in the general value of the stakeholder involvement and their belief that stakeholder involvement increases participants' ability to engage in dialogues in the regions. Both items showed an increase in both sample analyses (Tables 1 and 2) .
Finally, learning in terms of mutual understanding was measured with three items that addressed respondents' assessments of the success of the stakeholder involvement (1) in terms of achieving better understanding among the stakeholders, (2) in terms of convergence of their positions, and (3) in terms of agreement with the attitudes of other groups. In the first questionnaire, the first two items addressed the respondents' expected effects of the involvement process and, only in the second questionnaire, measured their experienced effects. With regard to the third item, the stakeholders were asked in the post-measurement to assess the change in their agreement. Therefore, this dimension was mainly measured in an ex-post manner.
In both analyses the stakeholders reported a slightly positive result of the involvement process in terms of both a better mutual understanding and convergence of stakeholders' positions (Tables 1 and 2 ). The assessed effect was, however, slightly lower than the expected effect at the beginning of the process. The analysis of stakeholder agreement with the positions of other groups revealed that the stakeholders perceived that more groups converge with their own position (agriculture, forestry, horsemen, fishery, nature protection) than diverge (building industry, local authorities). So, also in this respect, a certain learning process in terms of mutual understanding appears to have taken place during the stakeholder involvement.
Motivational capacities
There are three dimensions included in the motivational capacities form of social capacity: sense of responsibility, sense of ownership and cooperation.
Sense of responsibility was measured with stakeholders rating three items: participants' assessed importance of collaboration in the water management, participants' motives of welfare and participants' commitment to finding shared solutions. Ownership was operationalised by three items, with stakeholders rating how well the outcome provides a wellbalanced reflection of the concerns of the participants, the extent to which the process only served as a legitimisation of the project leaders' goals, and the amount of influence by participants on the outcome of the process. Cooperation was measured with two items: the assessed effect of stakeholder involvement for collaboration and the perceived cooperation of other stakeholders in the participatory process.
In the analysis of the full sample, the stakeholders rated the importance of collaboration in river management higher in the later phase of the stakeholder involvement process than they did in the early phase (Table 1 ). The rating of other items that measured the stakeholders' sense of responsibility, however, became lower during the involvement process, in both the analysis of the full sample and in the pairwise analysis (Tables 1 and 2 ). In particular, the assessment of participants' commitment to find a shared solution decreased substantially and significantly.
A similar trend was found in the items expressing the motivational capacities dimension. In both analyses the stakeholders reported their influence on the outcome of the process in the post-measurement as moderate and as lower than expected in the early phase of the process. The other two items that measured stakeholders' sense of ownership of the process showed a clear negative change during the process in both analyses. Stakeholders' (negative) perceptions that the participatory process was not an opportunity to achieve a shared solution, but rather a legitimation of project leaders' ideas, was found to increase substantially and significantly during the process.
Network capacities
The network capacities form of social capacity was considered in two dimensions: trust and conflict situation. Trust was measured with six items that addressed the stakeholders' relationships to the different levels of authorities, the planning agency and the least trusted stakeholder involved in the process.
The dimension of conflict situation was operationalised with three items. One item directly referred to the effect of the ongoing stakeholder involvement process on the conflict situation, one referred to the general effects of participatory processes on conflicts and collaboration, and the remaining item addressed the perceived conflict situation in the region.
The analysis of both the full sample and the paired sample revealed that stakeholders' trust in both the project leaders and the least trusted stakeholder decreased during the involvement process, whereas the trust in the planning agency increased (Tables 1 and 2). The results were less consistent in terms of trust building in the authorities of the different levels. The analysis of the paired sample found that trust in the cantonal and federal authorities increased substantially and significantly during the involvement process; the analysis of the full sample, however, showed that trust in cantonal and federal authorities decreased slightly, while trust in local authorities increased slightly during the involvement process.
The results on the conflict dimension appear to be more consistent. In both analysis samples, the perception that conflicts might increase due to stakeholder involvement was rated with a quite low mean value in the post-measurement, which was even substantially lower than the expected effect indicated by stakeholders in the pre-measurement. Correspondingly, both analyses found that the stakeholders' initial concerns that participatory processes generally tend to create conflicts decreased (at a low level) during the stakeholder involvement (Tables 1 and 2 ). Stakeholders' assessment of the risk situation in the region showed no change between the pre-and the post-measurement in the full sample and a slight decrease in the paired sample.
Acceptance building
This effect of stakeholder involvement was measured with four items. A first item addressed stakeholders' support for the project. Two items directly operationalised acceptance building through the involvement process: one in regard to the stakeholders and one in regard to the regional population. Acceptance was measured in terms of stakeholders' satisfaction with the actual project. Analysis of the two samples showed differences in the direction of the results, though at a low level, in two items. Analysis of the paired sample revealed that stakeholders' support for the project increased slightly and their satisfaction with the project increased considerably during the involvement process ( Table 2 ). The analysis of the full sample revealed that stakeholders' support for the project slightly decreased, while their satisfaction with the project remained unchanged (Table 1) . However, the expected acceptance of the project of both the affected population and (more substantially) the involved stakeholders decreased in both samples. Despite this trend of decreasing expected acceptance, the level of acceptance in the post-measurement remained clearly positive for all items.
Study 2: survey-based evaluation of participatory river management projects in Switzerland
Method
The second study evaluated the effects of stakeholder involvement on inhabitants' social capacities by eliciting their attitudes toward local river revitalisation projects, their assessment of stakeholder involvement in these projects, and their assessment of recent changes in regional social capacities. The measurement took place in the form of a standardised survey on ecological enhancement projects that was sent to a sample of 3000 households from the German-speaking population of Switzerland (Home et al., 2013) . The questionnaire focussed on ecological enhancement and included two photo-based choice experiments. One page of the questionnaire was dedicated to river revitalisation projects, which were defined as river management projects combining flood prevention and ecological enhancement of the river. On this page the respondents were asked to rate their agreement with statements related to river revitalisation using a 5-point scale.
Sample
Of the 3000 questionnaires sent, 2373 were delivered to a randomly selected sample of households and 492 questionnaires were sent to inhabitants of a rural area (Smaragd area) in which a specific project of ecological enhancement had been conducted. From an initial 2865 questionnaires successfully delivered, 437 completed questionnaires were returned (response rate 15.25 %) with 326 completed surveys returned from the random sample of the population and 111 returned from the Smaragd sample. The lower than expected response rate is possibly due to the complexity of the questionnaire, which was quite long and challenging. Sixty percent of the respondents live in country villages, which is above the proportion living in rural villages in Switzerland, although this is hardly surprising since the oversampling of the Smaragd sample is taken from a rural area. Fifty eight percent of the respondents were male and the majority (over 90 %) regularly engaged in the activity of walking.
Analysis
A key item of the questionnaire which stated that stakeholders were strongly involved in river revitalisation projects in their region was used to differentiate three groups: a group agreeing with the statement, a group not explicitly agreeing with the statement, and a group who indicated that they did not know about it. To assess the effect of stakeholder involvement on social capacities, the group members' agreement with social capacity-related statements were compared based on analysis of variance (ANOVA). The ANOVA procedure allows group differences to be tested under the condition of normal distribution and homogeneity of variance. Normal distribution was confirmed for all of the included variables (Kolmogorov-Smirnov), and the group differences of the few variables not showing homogeneity of variance (Lewene test) were tested based on the robust Welch test. The differences between the single subgroups were tested with the post hoc tests of Bonferroni and Tukey HSD. Group differences were assumed to indicate effects of stakeholder involvement on inhabitants' or stakeholders' social capacities. Respondents who reported that no river revitalisation project had been conducted in their region in the last 15 yr were excluded from the analysis.
Strengths and limitations of the evaluation method
This evaluation method allows for a measurement of stakeholder involvement effects that reached beyond the involved stakeholders. The large sample size furthermore offers the basis for statistically reliable comparisons between different treatments. The most critical shortcoming of this approach lies in fact that the measurement of effects is based on a subjective assignment to the two compared groups. The respondents themselves assessed whether a considerable stakeholder involvement had taken place in their region. Measured effects might therefore also be influenced by co-variations of effect variables with perceived involvement. Furthermore, the direction of the influence is not absolutely clear. Finally, perceived involvement was operationalised with only one item, which limits the validity of the measurement.
Results
Knowledge capacities
In contrast to the field-experimental approach, only two dimensions of this type of social capacity could be measured. The measurement of knowledge on the issue was operationalised with two items: the sense of being informed on the river management projects in the region and the agreement with the principle of recent river management that more space should be left to rivers. Knowledge building, in terms of mutual understanding, was elicited with one item that addressed the recent convergence of positions between stakeholders representing agriculture and nature protection. The analysis of variance revealed significant differences in terms of knowledge building between the two main subgroups: the subgroups that reported considerable stakeholder involvement and the subgroup that reported marginal involvement in river revitalisation planning in their region (Fig. 1) . The respondents of the subgroup with considerable stakeholder involvement felt significantly better informed about the river management projects in their region and agreed substantially more with the principle of more space for rivers than the respondents of the subgroup with marginal stakeholder involvement. Furthermore, the mutual understanding of the stakeholders seems to have increased more in regions with considerable stakeholder involvement. Respondents from the subgroup with considerable stakeholder involvement reported significantly higher agreement (and positively instead of negatively) than the marginally involved subgroup that the positions of farmers and conservationists have converged in recent years.
Motivational capacities
The sense of responsibility dimension of motivational capacities was measured with an item to measure agreement with the statement that the responsibility for river management should be left to the experts. In terms of sense of ownership, a personal and a regional level were distinguished. Accordingly, one item addressed the personal relationship to the rivers in the region (the outcome of the projects), and a second item considered the region's capacity to control the development of its environment.
The analysis of variance identified significant differences between the two main subgroups in only one dimension of this type of social capacity (Fig. 2) . The group differences in terms of sense of responsibility appeared to be very small, with the respondents from the subgroup with considerable stakeholder involvement agreeing even slightly more than those from the subgroup with marginal stakeholder involvement that river management should be left to experts. In contrast to the dimension of sense of responsibility, the subgroup differences in terms of the dimension sense of ownership appeared to be substantial. The personal relationship to regional rivers of respondents of the subgroup with considerable stakeholder involvement was found to be clearly higher than that of the respondents of the subgroup with marginal stakeholder involvement. However, only the difference between all three groups was found to be significant. The subgroup differences in terms of the regional level of sense of ownership appeared to be more pronounced. Here, the respondents of the subgroup with considerable regional stakeholder involvement showed a significantly higher agreement that the region had the capacity to control its environmental development.
Network capacities
Two dimensions of the network capacities type of social capacities were differentiated. A first dimension referred to trust in regional authorities and was measured with one item that addressed the respondents' increased confidence that the authorities in their region advocate a desirable spatial development of their region. A second dimension involved regional collaboration and was operationalised with an item highlighting increased collaboration by the regional stakeholder groups.
In terms of network capacities, the analysis of variance revealed systematic and highly significant subgroup differences, which indicated clear effects (Fig. 3) . Respondents from the subgroup with considerable regional stakeholder involvement were found to express significantly higher trust in local authorities than respondents from the subgroup with only marginal regional stakeholder involvement. Accordingly, the respondents from the more participatory regions in terms of river management had a significantly more positive impression that the collaboration between the regional stakeholders had improved in recent years.
Acceptance building
This instrumental effect was measured in two dimensions. The personal acceptance of the river revitalisation projects was measured with one item that addressed respondents' satisfaction with the implementation of the projects in the region. A second item measured the more general acceptance of ecological enhancement projects and referred to the recent increase of such projects in the region.
The analysis of variance indicated systematic and substantial subgroup differences in terms of both dimensions of acceptance building (Fig. 4) . The respondents from the subgroup with considerable stakeholder involvement were found to be significantly more satisfied with the river revitalisation projects in the region and were significantly more convinced that the regional populations' acceptance of ecological projects had increased in the last years than the (")*+"+,-./01234"/1567809"*:6,2"2;0" 7/<07"70</2*3/=*>61"?76@0.2+"/1"6,7"70A/61" BCD!!#'EF"?DG#GGH" I/<07+"+;6,39":0"A/<01"8670"+?*.0"*2" 2;0"0J?01+0"65"*A7/.,32,7*3"3*19"BCD%#'&F"
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Study 3: retrospective qualitative evaluation of completed river revitalisation projects
Method
The third study evaluated the long-term effects of stakeholder processes of river revitalisation projects by conducting semistructured interviews with former members of the advisory boards of five successfully implemented projects . The candidate river projects were selected according to the following criteria: the planning of a project had to have been finished at least 3 yr prior to the study, the project had to be well documented, and the plans had to have been implemented. A further criterion for selecting a project was that it had to be in either the Germanor Rhaeto-Romanic-speaking area of Switzerland due to the language preferences of the investigators. A search identified 22 candidate cases and the final case studies were selected from those cases based on the criteria of some level of public interest and that the project leader was willing to collaborate. To meet the criterion of public interest, the planning process had to involve a wide range of stakeholders (with at least representatives from municipal agencies and from the fields of conservation, fisheries and landowners), and the restored river stretch had to be longer than 1 km. The selected cases were five river engineering projects along the streams of Flaz, Kander, Langente, Thur, and Wyna. In these projects, regional stakeholders had been involved in form of advisory boards in the planning processes, which is a very similar form to that of study 1. The level of participation was, however, less homogenous -ranging from a project (Kander) with very limited room for negotiation and thus with participation only slightly above the consultative level (Biggs, 1989; EPA, 2012) , and projects (Flaz, Thur) with quite distinct collaborative characteristics. (")*"+),+-./"0123"23."1*45.*.62),76"78"23."91:.9" 9.:12)51;),76"497<.=2+"16"7>9"9.?176#"@ABC#!CD"4BE#EEEF" (6"23."5)+2"G.)9+D"23.")==.42)6=."78".=757?1=)5"497<.=2+"3)+" 16=9.)+./"16"23."9.?176)5"474>5),76"@ABH#H&D"4BE#EE%F" I2)J.375/.9+"78"23."9.?176"0.9."16:75:./" I2)J.375/.9+"78"23."9.?176"0.9."672"16:75:./" ("/76K2"J670" The interviews with the former advisory board members were guided by a list of key questions and optional subquestions that allowed a deeper consideration of interesting issues. The guideline addressed the role of the interviewee in the process, the characteristics of the planning process, context features, and the power of stakeholders to influence the process. Furthermore, the interviews addressed the effects of the participative/collaborative planning process on the interviewee, the other participants of the planning group, and those beyond the group, as well as exploring the characterising aspects of the relationships between the participants and their changes over time.
The interviews were all digitally recorded and transcribed. Two researchers developed the coding scheme in an iterative process that was based on a random sample of the interviews and on the research questions. Following the development of the coding scheme, one investigator coded the text in every interview and a second investigator coded a sample of the interviews to enhance reliability of the coding. In a final stage, the coded text was assigned to the three categories of social capacities.
Sample
A purposeful sampling strategy was applied (Patton, 1990; Coyne, 1997) to achieve a systematic and also comparable overview of the effects that the investigated involvement processes had on stakeholders' social capacities. For each case, five to six interviewees were selected from each of the five former advisory boards so that the following functions were represented: the authority in charge of the planning process, conservation (governmental or civil society organisations, CSO), fisheries, landowners, and the municipalities. Furthermore, we preferred participants who had been continuously involved in the planning process. A total of 26 interviews were conducted with 25 male and one female interviewees, with an age range of approximately 45-65 yr.
Analysis
The effects of the stakeholder involvements, classified according to the three categories (and their subdimensions) of social capacities, were assessed on the basis of their overall relevance in the interviews. The relevance of each category was evaluated by the number of interview partners who mentioned effects of the respective category and on the relative relevance attached by the interview partners to this effect category (expressed significance).
Strengths and limitations of the evaluation method
This evaluation approach allowed the measurement of stakeholder involvement effects that have emerged and continued after the implementation of the revitalisation projects. Certain social effects are expected to become manifest only after the project has been realised (Innes and Booher, 1999; Leach et al., 2002) , whereas certain social effects may not endure far beyond the stakeholder involvement process . Another strength of the evaluation method is that the qualitative analysis reliably reveals the relevance and significance that stakeholders attach to the mentioned effects. Both strengths, however, may also involve shortcomings. As revitalisation projects often have a strong political component, there is no certainty that stakeholders did not answer some questions strategically. Furthermore, it is not possible to clearly differentiate between the effects of the stakeholder involvement and the effects of the successful implementation of the project. The findings may also be subject to the limitations of each stakeholder's memory. Finally, the systematic selection of the samples may have led to the neglect of effects perceived by involved stakeholder groups that have been less directly affected by the river revitalisations.
Results
The analysis of the interviews revealed the most relevant effects of stakeholder involvement on social capacity building. In the following, the main effects will be presented according to the three social capacity types.
Knowledge capacities
Learning was found to be the most relevant long-term effect of participatory planning of river revitalisation projects. Nearly all stakeholders emphasised that they and all other stakeholders had learnt a lot during these processes. The most often mentioned dimension of learning appeared to be issuerelated learning: learning about the benefits of nature-based river management in which more space is given to rivers. Even stakeholders who were strongly opposed to this form of river management at the outset confessed that they had become fully convinced of the value of this new strategy. More generally, stakeholders highlighted their learning about ecological aspects of river management and their increased ecological awareness and expressed appreciation at being able to benefit from the specialised knowledge of others. Increased awareness of flooding, however, was only mentioned by some governmental stakeholders.
A second learning effect that was often mentioned was learning how to interact and constructively collaborate, which can be assigned to the dimension of democratic learning. Many stakeholders admitted that they were more stubborn and determined in defending their interests at the beginning than at the end of the process, and that they had learnt to polarise less. Most stakeholders mentioned the heavy workload involved with participation in the process, but added that they have become convinced of its value. Project leaders stressed that they had learnt a lot about conducting participative processes, such as the desirability of showing more leadership, directly informing participants, and granting the process enough time for development.
The aspect of mutual learning, and in particular mutual understanding, was rather rarely explicitly expressed, although many stakeholders admitted that they became more sympathetic to environmental arguments during the process. Some conservationists also agreed that they increased their understanding of farmers' positions. Non-governmental stakeholders, however, often also emphasised the limitations of the convergence of positions and most spoke of compromise and agreement rather than of consensus.
Motivational capacities
The motivational effects of stakeholder involvement appeared to be of high relevance in most of the investigated projects. Especially in the completed projects with strong collaborative components, the stakeholders emphasised the development of a sense of ownership of the participatory process. A common topic was the existence of internal conflicts and internal fronts at the outset of the process, which turned into shared solutions and fronts against external project opponents in the later phases of the process. Stakeholders who were involved in less collaborative projects, however, considered the planning process to be something external and on which they had only marginal influence. Even in these cases, most stakeholders expressed a certain sense of ownership for the outcome of the planning process: some were proud of their project, some who were initially opposed became happy with the outcome, and some also mentioned that they felt now more connected to the river. In contrast to ownership, an increased sense of connection with the river management was hardly mentioned as an explicit outcome of the involvement process. Whereas, however, some stakeholders complained that they were not involved in certain meetings, no stakeholder mentioned that there were too many meetings. A project leader confirmed that stakeholders directly affected by the river management were very motivated to participate in the planning process, while the less affected stakeholders were not motivated to participate.
Network capacities
In the case studies, we found the most relevant network capacity building effects of the stakeholder involvement processes to be the mitigation of conflicts. Many stakeholders emphasised that the main benefit of the participatory process, and their main motivation for participation, was that the implementation of the project produced no losers. Unlike conflict mitigation, stakeholders seldom mentioned trust building as an effect of stakeholder involvement. Trust was only emphasised as an outcome of participatory planning processes in interviews with governmental stakeholders or when conflicts had occurred in the early phase of the process. In the cases where trust building was mentioned, it was often emphasised that it is a continuous process as trust was gradually created over time, although it deteriorates with changes of representatives. It was also mainly the governmental and municipal stakeholders who reported more generally about changes in relationships and some stakeholders even spoke of emotional moments when the meetings ended. Generally, however, relational effects of participatory planning on those stakeholders who had not been involved in the participatory process, or on the wider public, were found to be very limited. Improved relationships were often associated with easier collaboration: in terms of easier contacts and in terms of starting new collaborations at an advanced level. The issue of increased collaboration was never raised directly by stakeholders when asked about the effects of the stakeholder involvement. However, in two of the five cases, new institutions related to river management were initiated as a consequence of the participatory planning processes: a regional association for flooding and a yearly event of water days.
Acceptance building
There was a general consensus that the acceptance was much higher at the end of the stakeholder involvement than at the outset. The stakeholders, however, disagreed about the reasons for the increase in acceptance. For some, acceptance could not have been achieved without stakeholder involvement. Others considered other factors to be more relevant, such as the compensation payments to the affected landowners, a high proportion of funding through the federal state, a successful test of the measures against flooding, a reduction of original ecological goals or a positive reaction of the public after the implementation of the project. In this sense, non-governmental stakeholders in particular did not consider acceptance building as a very relevant result of the stakeholder involvement process.
Synoptic view
The comparison of the results reveals a higher similarity between the findings of the field-experimental and the longterm ex-post evaluations than with the study that was based on the cross sectional survey (Table 3) . This is hardly surprising because the latter study assessed the opinions of a different target group: the Swiss inhabitants. The two evaluations that assessed the opinions of the involved stakeholders show a high agreement in terms of the highest ranked benefits in terms of social capacities (Table 3 ). All three evaluation approaches showed relatively low effects of stakeholder involvement processes on the stakeholders' sense of ownership and, in particular, on their sense of responsibility. Trust building was also ranked relatively low in all of the evaluation approaches. Particularly strong differences between the three studies emerged in terms of the effects on mutual understanding and on collaboration. In particular, the Swiss inhabitants expected much higher effects of stakeholder involvement on the social capacity dimensions than were measured in the ongoing processes. In contrast, stakeholder involvement seems to have a much lower effect on regional inhabitants' issuerelated knowledge than on the one of the directly involved stakeholders. Acceptance was found to build moderately in all of the evaluation studies. Generally, stakeholder involvement seems to have higher impacts on knowledge capacities than on acceptance building, while effects on network capacities and, in particular, on motivational capacities occur at a more moderate level.
Discussion
So far, only few studies have systematically evaluated the effects on stakeholders' social capacities of their involvement in participative processes related to the management of natural hazards or, more generally, of natural resources. Furthermore, most of these studies focussed on specific social capacities (Höppner et al., 2012; Demeritt and Nobert, 2011) and were based on one particular evaluation approach, so their results were subject to method-specific limitations (Lamnek, 1988) . Accordingly, the significance and relative relevance of the diverse effect categories are still debated (Demeritt and Nobert, 2011; Muro and Jeffrey, 2008) .
In this paper we compared the results of three evaluation studies on stakeholder involvements of river revitalisation projects in Switzerland that used different evaluation approaches. The results of this method and sample triangulation revealed consistent rankings of stakeholder involvement effects in terms of changes in stakeholders' social capacity categories. In the two evaluation approaches that only focussed on involved stakeholders, knowledge transfer, both in terms of the issue of river revitalisation as well as (somewhat less) democratic learning, appeared to be the most relevant effect of stakeholder involvements. The involved stakeholders changed their attitudes towards the new river management strategy and increased their skills in terms of consensus building and collaborative management. As they did not just change their attitude towards the project but also towards a more integrative management strategy, double loop learning seems to have taken place in some cases (Muro and Jeffrey, 2008) . In this (limited) sense, the high expectations in terms of social learning through stakeholder involvement have been confirmed (e.g. Pahl-Wostl et al., 2008) . Unexpectedly, conflict avoidance, as one dimension of network capacity, appeared to be the second highest effect of stakeholder involvement in both studies. Correspondingly, in the evaluation based on a cross-sectional survey of the Swiss inhabitants, the related effect of improved collaboration between stakeholders was ranked highest. Conflict avoidance has so far hardly been considered in previous study as an effect of stakeholder involvement processes. Beierle and Konisky (2000) reported in their evaluation study about moderate effects of stakeholder involvements on conflict resolution, which is, however, not completely congruent with conflict avoidance. The often considered "acceptance building" is also not congruent with conflict avoidance as general acceptance of a project may not exclude single losers. Losers resulting from stakeholder involvements seem to be a major threat for stakeholders' network capacities.
In all of the evaluation studies, acceptance building only achieved a moderate ranking, although this is generally, and in particular among practitioners, considered to be the most relevant effect of stakeholder involvements (Hophenmayer-Tokich and Krozer, 2008; Demeritt and Nobert, 2011) . Acceptance, in the sense of not opposing the project, seems not to be a sufficiently ambitious outcome goal of an intensive stakeholder involvement. The stakeholders expect at least to be convinced of the outcome of the involvement process.
Most surprisingly, in all three of the evaluation studies, trust building appeared not to be a very relevant effect of the stakeholder involvements. In many studies, trust building has been considered to be a major added value of twoway communication, when compared to one-way communication (Höppner et al., 2012; Parker et al., 2007; Laurian, 2009 ). Recent studies, however, have highlighted the limitations of trust building through participatory processes (Höppner et al., 2007; Buchecker et al., 2010; Poortinga and Pidgeon, 2003) or even questioned the desirability of trust building for social capacity building (Terpstra et al., 2009) and, more generally, for democratic processes (Poortinga and Pidgeon, 2004; Parkins, 2010) . They suggest that critical trust in the institutions, which includes a certain scepticism towards the motivations and also the competences of the authorities, rather than general trust, will increase the active role of the stakeholders in hazard management. Correspondingly, we found that stakeholders showed interest in establishing good relationships with the authorities as well as with the other stakeholder groups but did not aim for higher mutual trust. As the river revitalisation projects, as is the case in many other river management projects, challenge stakeholders' trust in the authorities in the first instance, the stakeholder involvement seems mainly to contribute to reproducing, rather than building, (critical) trust in the institutions.
In contrast to knowledge transfer, the effects in terms of mutual understanding, and in particular in terms of both dimensions of motivational capacities, all of which can be ascribed to the higher levels of social learning (Muro and Jeffrey, 2008) , appeared to be rather low. The stakeholders involved in the ex-post interviews reported some better mutual understanding, but also emphasised the limitations of their understanding of others. While mutual learning was also assessed slightly positively in the experimental evaluation, stakeholders' assessments in terms of responsibility and ownership building appeared to be critical. The stakeholders only considered the participatory planning process as something of their own in cases with highly interactive involvement processes and, even in these cases, they left the responsibility for the flood management to the cantonal authorities. Furthermore, the inhabitants exhibited a clear reservation -in particular in terms of an increased sense of responsibility.
These low effects of stakeholder involvement in terms of stakeholders' motivational capacities are probably a consequence of the river revitalisation projects being initiated, and sometimes even pushed, by the cantonal authorities. In most of the projects, the influence of the stakeholders on the outcome of the decision process was too low for them to feel ownership of the process. In spite of the high numbers of stakeholder meetings, however, the motivation of the stakeholders to participate remained high throughout the planning process. So, although the results did not confirm the high expectations of stakeholder involvements in terms of ownership building (Lachapelle and McCool, 2005) , they at least seem to have maintained stakeholders motivation to contribute to decision making in river management.
The study also revealed some methodological insights. The triangulation of results based on three different evaluation approaches provided a more comprehensive understanding about the effects in the target groups of stakeholder involvement. The results of the different evaluation approaches disclosed different facets of the same process. Recent philosophical literature has shown that differences between subjectivist and objectivist paradigms are smaller than previously assumed, and suggests that different methodological approaches can generally cooperate peacefully (Vaivio and Sirén, 2010) . Different methodologies and methods combined in one study complement and challenge each other and thus improve the understanding of a phenomenon (Brown and Brignall, 2007) . Moreover, trade-offs and limitations of different methods can be overcome by method triangulation (Abernethy et al., 1999, p. 25) . Therefore, the comparison of the results also allowed for a more robust assessment of the relevance of diverse categories of effects in terms of social capacity building. Concordant results based on method triangulation imply a lower probability that the finding is wrong (Lamnek, 1988, p. 236) and offer a better chance of addressing a broader range of validity issues (Modell, 2005, p. 250) . The rankings of effects based on the three methods may not be comparable, in a strict sense, as they do not refer to identical dimensions of the respective effect sizes. They do, however, address the subjectively perceived significance of the respective effects so that consistent rankings corroborate the findings, whereas discordant rankings, such as in terms of effects of trust building, can confirm assumed method-specific biases or else can reveal a more differentiated explanation of the reality (Lamnek, 1988, p. 236) . In this sense the combination of the quantitative short-term experimental approach and the qualitative long-term ex-post approach facilitated a more reliable interpretation of the results. For example, the long-term ex-post interview data confirmed the assumption raised by Leach et al. (2002) that short-term measurements tended to over-estimate relational effects. On the other hand, ex-post interview data tend to overestimate ownership building through stakeholder involvements due to superposed effects of the successful implementation of the project. The survey-based data that measured the effects of stakeholder involvements on the inhabitants of the region showed only little similarity with the data from the other evaluation approaches. This is not surprising as these data refer to the mediated outreach process of the stakeholder involvement rather than to the dialogic involvement process. The data suggest that stakeholder involvement does not just increase regional inhabitants' acceptance of the outcome, as Arvai (2003) has found, but also contributes to improved trust in the regional authorities and to a more positive assessment of regional collaboration. Knowledge transfer, however, seems to be less relevant for the inhabitants than for the involved stakeholders.
In spite of the increased robustness of the results due to the method and sample triangulation, the findings of the study are subject to a number of limitations. A major point is the specific context in which this study has taken place that limits the ability to generalise the findings. All case studies that have been evaluated in this study are located within the context of Switzerland, in which stakeholders have a traditionally strong influence on regional politics and therefore also relatively high (critical) trust in authorities in comparison to other countries. Furthermore, all case studies investigated in this study referred to river revitalisation projects, which are distinctive and recent state interventions into traditional flood management strategies and thus involve a high regional resistance potential. Therefore, stakeholder involvement in purely hazard-management-related projects might be more efficient in terms of social capacity building and, in particular, in raising motivational capacities. As for the limitations of the evaluation methods, the qualitative long-term ex-post approach appeared to involve the least uncertainties as the complete protocols of the interviews with several stakeholders per case allow the researcher to identify most of the potential distortions. The data quality of the experimental approach was challenged by the limited response rate, and thus self-selection of the sample, and because the first measurement at the very outset of the process did not offer the optimal baseline data as the stakeholders did not have the necessary experience for a consolidated assessment. Future evaluation studies of stakeholder involvements may therefore best combine qualitative long-term ex-post measurements with experimental evaluations that start the first measurement after the first three meetings and also include non-involved stakeholders.
Conclusions
Recent literature has shown that practitioners mainly involve stakeholders in natural hazard projects with the goal of raising their acceptance and knowledge capacities (Höppner et al., 2012; Demeritt and Nobert, 2011) . This study has shown that such involvement processes indeed best contribute to knowledge transfer, but that they also bear the potential, if well designed, to promote stakeholders' mutual understanding and their sense of ownership of the hazard management. These are most relevant for successful long-term strategies to make society more resilient against natural hazards. To accomplish this potential, it is necessary to explicitly pursue this goal and give stakeholders the opportunity to exchange and possibly agree on the understanding of their problem. Stakeholder involvement is recognised as necessary for successful implementation of complex projects, and this process is always time consuming. Therefore, it will be efficient to invest in the quality of the processes to achieve additional social capacity benefits that go beyond the project implementation. Future research should accompany such high-quality stakeholder involvement processes to validate the benefits and increase the understanding of social learning processes.
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